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INTRODUCTION
he cost structure of mutual funds has come under increasing scrutiny in recent years as both the number of mutual funds and their size have grown. The Securities Exchange Commission (SEC, 2000) has initiated a review of mutual fund fees and how they are disclosed. There has been some debate regarding whether fund fees are increasing or decreasing. Investment Company Institute papers have found decreasing shareholder cost ratios accompanying the growth of fund assets (e.g., ; Rea and Reid, 1998) while studies by Morningstar and the SEC, using different methodologies, have found static or even rising shareholder cost ratios as mutual funds have grown in size (e.g., Cooley, 1999; Arnott, 1996; SEC 2000) . The SEC has even considered a proposal which would require mutual funds to disclose to each shareholder the dollar cost the shareholder paid for fund investment management and administration (Brown, 2000) . In an environment of cost consciousness, fund administrators may wish to better understand the nature of their costs, with a view toward opportunities for cost management.
The literature on fund expenses has focused either on the expense ratio as a whole, or on distribution fees. Those studies focusing on determinants of the whole expense ratio (e.g., Collins and Mack 1997; Malhotra and McLeod 1997; Latzko 1998; SEC 2000) provide information largely focused on the management fee, which is usually the largest proportion of the expense ratio. Trzinka and Zweig (1990) and the SEC (2000) develop models of the management fee directly. Research examining distribution fees (e.g., Livingston and O'Neal 1998; Chance and Ferris 1991) deals with shareholder expenses that typically are paid to an affiliate of the fund sponsor. The other individual components of the fund expense ratio have not been extensively examined, yet understanding the components of fund expenses may provide opportunities to more effectively manage fund expenses, and thereby raise investor returns.
One of the larger components of a fund's expense ratio (other than the management fee and distribution expenses) is the fee paid to the fund's custodian (Rae, et al. 1999) . The duties of a custodian are to hold the securities of the fund, and to collect any income that these securities generate. Typically, the custodian is independent of the fund and the fund family.
The custodial fee is directly related to fund performance because the custodian is typically paid directly from fund assets. 1 In addition, unlike management and distribution fees which are usually paid to a related party, the custodial fee is usually subject to arms-length negotiation with third parties. Therefore, careful management of custodial fees would not affect the financial performance of the fund sponsor, but could enhance the financial performance of the fund itself.
T
The purpose of this paper is to empirically examine the nature of mutual fund custodial fees to provide a benchmark for such expenses, and to identify the factors that may influence the level of custodial fees. The remainder of this paper is organized into five sections. The next section develops a theoretical model of variables which may influence the custodial fee. This is followed by a discussion of the research methods used to empirically test the model, and the results of testing. The paper closes with implications of the results along with limitations of the research and a summary.
DEVELOPMENT OF A MODEL OF CUSTODIAL FEES
This section will review the fee model literature in the investment management industry, and adapt these models to custodial fees of mutual funds. The dependent variable is the fund's custodial fee ratio, defined as the custodial fee divided by total assets. The independent variables posited to relate to custodial fees fall into four basic categories: fund size, fund portfolio management, administrative structure of the fund, and the market position of the fund custodian.
Size
The size of a mutual fund is expected to be a significant variable influencing the level of the custodial fee. Most studies of mutual fund expense ratios have found that there is a negative relationship between fund size and the expense ratio (e.g., ) As funds increase in size, greater economies of scale are likely to exist, given that some portion of the custodial fee is likely to be fixed. Size in this study is measured using the log of assets, and is expected to be negatively related to the custodial fee ratio.
Fund Portfolio Management
There are five factors related to portfolio management decisions which will be considered in this section: number of securities held, portfolio turnover, fund yield, percentage of foreign securities, and percentage of the fund's assets in cash.
Securities held. A fund of a given size can be comprised of a differing number of securities. The SEC (2000) found that the number of securities held was associated with total fund expenses, but not with the management fees. This finding may result from the number of securities held being associated with a non-management-fee component of the total expenses, such as custodial fees. Because the major activity of custodians involves the holding of a fund's securities, a larger number of securities in the fund is expected to result in higher custodial fees. As such, a positive relationship is expected between the number of securities held and the custodial fee.
Portfolio Turnover. Mutual funds have widely varying portfolio management strategies regarding security holding periods. Previous research has found a relationship between portfolio turnover and fund expenses (e.g., Baumol, et al. 1990 ; Dellva and Olson 1998; SEC 2000) . As securities are sold more frequently (i.e., portfolio turnover increases), the custodian is likely to incur greater cost in updating the records for the transactions. As such, there is expected to be a positive relationship between portfolio turnover and mutual fund custodial fees.
Fund yield. Malhotra and McLeod (1997) found a relationship between fund yield and fund expenses. As a mutual fund invests in more dividend and/or interest paying securities, the custodian is required to manage and report more transactions. These increased transactions will likely increase the custodian's costs and the custodial fee. The relationship between fund yield and custodial fee is expected to be positive.
Percentages of foreign securities and cash. Dellva and Olson (1998) and the SEC (2000) found a positive relationship between an international objective and fund expenses. Rea, et al. (1999, p. 5) suggests that "custody of foreign securities ... is considerably more expensive than custody of domestic issues." 2 As such, holdings of foreign securities will likely increase the custodial fee, leading to a positive relationship between the percentage of foreign securities held and the custodial fee. Conversely, holding cash is likely to decrease custodial expenses because cash typically represents just one asset (such as one repurchase agreement), or the fund may receive a credit from the custodian based on the uninvested cash. Evidence on the relationship between the percentage of cash and mutual fund expense ratios is mixed (e.g., Malhotra and McLeod 1997; Dellva and Olson 1998). A negative relationship is expected between the percentage of a fund's assets in cash and the custodial fee.
Administrative Structure Of The Fund And The Fund Family
There are four issues to be considered regarding the nature of the fund and the fund family: the number of custodians used, the size of the fund family, whether the custodian is related to the fund sponsor, and the expense ratio of the fund. The number of custodians used is likely to be positively related to custodial fees because a larger number of custodians suggest higher coordination costs. 3 In addition, if there is some minimum fixed cost associated with having a custodian, the fixed cost will be incurred many times for a fund with many different custodians.
The size of the fund family could also affect the custodial fee in two ways. First, for a larger fund family, the cost of the fund family maintaining a relationship with a custodian 4 will be spread over more funds, decreasing per fund expenses. Second, the custodian may be willing to discount their custodial fees to a large fund family to obtain the greater amount of business a larger fund family can provide. Previous research has found a negative relationship between complex size and the expense ratio (Malhotra and McLeod 1997; SEC 2000) . Trzcinka and Zweig (1990) found a significant relationship between complex size and the management fee, although the SEC (2000) found no significant association between the number of funds in a fund family and management fee.
A limited group of mutual funds use custodians which are related to the fund sponsor. For example, many of the Putnam funds use Putnam Fiduciary (which is related to the fund sponsor) as their custodian. A related party may charge a higher custodial fee due to a lack of competition, although the effect of this relationship may be mitigated by the fund sponsor's fiduciary relationship with the fund shareholders. An indicator variable is included in the custodial fee model indicating whether the custodian is a related party. A positive relationship is expected between the related party custodian variable and the custodial fee.
The fund's overall cost consciousness could also be associated with the custodial fee. 5 Some fund sponsors (e.g., the Vanguard Group) market their funds by emphasizing low fees. Other funds may not be as concerned about the fund's expense structure. If a fund were cost-conscious in other areas, they may also be concerned about minimizing custodial fees. As such, the expense ratio of the fund (with the effect of custodial fee on the expense ratio removed) is included in the custodial fee model, with an expected positive relationship with custodial fee.
Market Position Of The Fund Custodian
The position of the fund's custodian in the custodial marketplace could affect the fund's custodial fees in either a positive or a negative direction. Cullinan (1998) investigated audit fees of pension plans, and suggested that the expected relationship between market share of service providers and professional service fees was dependent largely on whether there was a perceived difference in quality based on greater market share. If there were no perceived quality difference, custodians with large market shares could spread their fixed costs over a large number of clients, resulting in a lower cost per client. Alternatively, a greater market share could provide a signal to the market of greater quality, permitting custodians with larger market shares to charge higher fees. Butler, et al. (1998/99 ) note that in difficult times clients prefer the "biggest and best" custodians, supporting the idea of quality differentiation based on size in the custodian market. Given the conflicting theories on the relationship between market share and fees, no directional prediction is made for this variable.
RESEARCH METHODS

Sample
Data for the current study were gathered from four sources. The Morningstar Principia Database was the source for many of the variables (i.e., fund assets, number of holdings, portfolio turnover, fund yield, percent of assets held in foreign securities, and percent of assets held in cash) while the fund's 1997 annual NSAR served as the source other variables (i.e., custodial fees, custodian name(s), and the number of custodians). The period examined was the fund's 1997 fiscal year. The size of the fund family was determined from Morningstar and The Wall Street Journal. The variable pertaining to custodian market share was an indicator variable for whether the primary custodian 6 was one of the top 25 custodians in Institutional Investor's 1997 ranking of the top global custodians. See Table 1 for a description of the variables and an indication of the variables' sources. The Morningstar Database contains information for most publicly available mutual funds. Administratively, fund sponsors can establish a fund either as a separate legal entity or as a component of a trust which contains other funds. If a mutual fund is organized as a component of a larger trust, the data provided in the NSAR is subject to potential measurement error in that some of the information provided is for the trust of which the fund is a part, rather than for the individual fund itself. To avoid this measurement error, only funds which filed their own NSAR were included. Therefore, the sample for this study consists of those equity and bond mutual funds 7 on the 1997 Morningstar Principia Database which were not organized as components of trusts.
Complete data were available on 321 equity funds and 164 bond funds. The median equity fund has a custodial fee of 2.2% of total fund expenses, while the median bond fund has custodial fees of 2.6% of assets. Additional descriptive statistics on the equity and bond funds are presented in Table 2 . A preliminary view of the descriptive statistics leads to the observation that there are a number of practical differences between the equity funds and bond funds. The equity funds, on average, have a higher custodial fee, a larger dollar value of assets, a greater percentage of holdings in foreign securities, and a larger number of custodians. On the other hand, the bond funds, on average, have a higher portfolio turnover and a greater yield. These differences support separate analyses of equity and bond fund custodial expenses. 
Analysis
The model tested in the current study is as follows:
Custodial fee/assets (in basis points) = a + b 1 log of assets + b 2 number of securities held + b 3 portfolio turnover + b 4 fund yield + b 5 percent of fund assets held in foreign securities + b 6 percent of fund assets held in cash + b 7 number of custodians + b 8 size of fund family + b 9 custodian related party + b 10 expense ratio (excluding custodial fees) + b 11 top 25 global custodian indicator variable Data for the current study were analyzed using regression analysis. Tables 3 and 4 present the results of the regression models for the equity and bond fund samples, respectively. Both the equity and bond fund models have significant F values (at 0.001). An analysis of variance inflation factors indicated no concerns with collinearity in either model, while residual analyses revealed no heteroschedasticity issues. Differences in the significance of the variables between the equity and bond fund models support the use of separate models for equity and bond funds. Table 3 presents the regression results for the equity sample. The model explained approximately 43 percent of the variation in equity fund custodial fees. The fund size independent variable (log of assets) has a significant (p<.0001) negative relationship with the custodial fee/assets variable. This finding is in accord with the theory that larger funds have economies of scale in their custodial fees. Implications of these results are that a fund which increases in size from $100 million to $1 billion in assets would experience a decrease in its custodial fee ratio of 3.83 basis points, which represents a savings from economies of scale of $38,300 for the $1 billion fund.
RESULTS
Two of the five fund portfolio management variables were significant at the p < 0.05 level (number of securities held and percent of fund assets held in foreign securities). These results suggest that custodial fee is higher for funds investing is foreign markets, and for those with a larger number of securities held (given their asset size). These two findings were in the predicted direction. The remaining three fund portfolio management variables (i.e., portfolio turnover, fund yield, and percentage of assets in cash) were not significantly related to custodial fees for equity funds.
Of the four administrative structure independent variables, two are significant (at p < 0.01). The size of the fund family is significantly related to custodial fees. This direction of the relationship indicates that funds in larger fund families pay higher custodial fees. While this variable is significant, the direction of the relationship is not in accord with expectations. The expense ratio (excluding custodial fees) is also significantly associated with the fund's custodial fee. The negative coefficient for expense ratio implied that funds with larger expense ratios pay lower custodial fees. This relationship is also contrary to theoretical expectations. With regard to the market position of the custodian, whether the custodial fund is in the top 25 global custodians was not significantly related to the equity fund's custodial fees. Table 4 presents the regression results for the bond fund sample. The eleven independent variables explained 73 percent of the variation in bond fund custodial fees. The fund size variable (log of assets) had a significant (p < .0001) relationship with the custodial fees/assets. Consistent with the theorized direction, larger bond funds were observed to have a custodial fees which represent a smaller portion of total assets, which suggests economies of scale in bond fund custodial fees. For bond funds, as assets under management increased from $100 million to $1 billion, the custodial fee ratio would decrease by 3.27 basis points, which represents a savings from economies of scale of $32,700 for the $1 billion bond fund.
Bond Funds
With regard to the five fund portfolio management variables, only fund yield was significantly related to custodial fees. Yield was positively related to custodial fees, consistent with the theorized direction. The other fund portfolio management variables were not significantly related to custodial fees.
Of the fund administrative structure independent variables, only the expense ratio (excluding custodial fees) is significantly related to custodial fees. As with the results from the equity fund model, the negative relationship is contrary to expectations. The custodian market position variable was positively related to custodial fees at p = 0.0023. This finding suggests that custodians with large market shares may charge higher custodial fees in the bond fund market.
DISCUSSION AND LIMITATIONS
Discussion
The results presented support the notion that economies of scale exist in mutual fund custodial fees, whereby larger funds pay a smaller percentage of their assets in custodial fees. The most notable differences between the equity and bond fund results were related to the effects of portfolio management, and may reflect fundamental differences in the operations of bond and equity funds. Overall, the results provide only limited evidence in support of Rea, et al.'s (1999, p. 5) assertion that "the fee also reflects the complexity and scope of the custodial services." The different results from the equity and bond fund models for the securities held variable results may have been affected by the manner in which the variable was measured. For many bond funds, especially those investing heavily in US treasury securities, multiple treasury securities are often listed together when they have the same interest rate. As such, the number of securities held by bond funds may understate the number of securities held by funds focusing on US treasuries.
Fund yield was significant in the bond fund model, but not in the equity fund model. Yield is typically much higher for bond funds, which have income as a major objective, than for equity funds, which are usually less income oriented. The pricing of custodial services for equity funds may presuppose a lower level of income, thereby yield would not affect the fee. The portfolio turnover results provide mixed support for Rea et al.'s (1999) assertion that custodial fees are partially based on "... the volume of securities transactions" (p. 5). This assertion is supported for bond funds, but not for equity funds. Alternatively, yield may be associated with bond funds because higher yielding bonds may be those which are less liquid, resulting in higher custodial costs.
In both the equity and bond fund models, the expense ratio (excluding custodial fees) was negatively associated with custodial fees. This result implies that firms with higher expense ratios have lower custodial fee ratios, which was opposite to the predicted direction. One possible reason for this result is that firms which have higher non-custodial expenses may pressure the custodians to provide services at a lower price to avoid having their expense ratios become uncompetitively high.
Overall, the results suggest that the custodial fee is driven by many different factors, most of which related to the nature and operations of the fund. Also, the results indicate that the factors affecting custodial fees differ materially depending on whether the fund is primarily and equity or a bond fund. The models also provide a benchmark for assessing and predicting the custodial fees charged to mutual funds.
Limitations & Future Research
The results presented in this study are subject to a number of limitations. Among these limitations are generalizability issues, and measurement issues. Due to the structure of NSAR filings, only funds which filed their own NSAR were included in the analysis. Those funds which are a component of a larger trust may have different characteristics than the funds included in this study, which may affect the generalizability of the results. In particular, this restriction may affect the fund family size variable. Future research could examine the possibility that custodial fees are related to the number of funds in a trust, rather than the size of the fund family because all the funds in the current sample are in a trust consisting of only one fund. Another limitation of the current research is the measurement of the number of securities held, especially for bond funds. As mentioned above, many bond funds group US treasury securities of the same interest rate into one line on the financial statement, potentially understating the number of securities held for those funds investing primarily in treasuries.
CONCLUSIONS
Given the current emphasis on mutual fund fee oversight and disclosure (e.g., SEC 2000) an examination of the components of mutual fund expenses is appropriate to provide a basis for assessing certain components of mutual fund fees. Custodial fees are usually the largest expense mutual fund administrators negotiate with nonrelated parties. This study examined variables which could help to explain variation in mutual fund's custodial fees. Results indicated that size was a major determinant of the custodial fee. Other factors hypothesized to impact custodial fees were found to have a significant correlation with equity fund or bond fund custodial fees, but not with both. These results underscore the importance of considering the distinctive nature of different type of funds when analyzing mutual fund fee structures.
The results of this study can be useful to fund directors as a benchmark in assessing the reasonableness of custodial fees. The results also provide evidence useful to fund investors regarding the economies of scale which can reduce the expense ratio of larger funds, potentially resulting in higher shareholder returns.
